philic dermal infiltration typical of Sweet syndrome occurred 24 to 96 months later, except in 2 cases. Moreover, atypical mononuclear cells were present on all initial biopsy specimens and strongly reacted to CD68 and myeloperoxidase, indicating a myeloid origin. Myelodysplastic syndrome occurred in all 9 patients, concomitantly with the neutrophilic infiltrate in 4 cases.
Conclusions:
Lymphocytic infiltrates with a clinical aspect of Sweet syndrome might represent the initial stage of a cutaneous dysgranulopoiesis syndrome and should lead to the research of atypical myeloid cells in skin infiltrate, blood, and bone marrow for the early detection of an associated myelodysplastic syndrome.
Arch Dermatol. 2006; 142:1170 -1176 S WEET SYNDROME IS A DISORder characterized by tender erythematous plaques predominating on the face, neck, and upper limbs. Appearing mainly in women at mid-life, it is typically accompanied by fever and systemic symptoms including arthralgia, myalgia, and ocular involvement. Common laboratory abnormalities include leukocytosis and an elevated erythrocyte sedimentation rate. [1] [2] [3] Histologically, an intense neutrophilic infiltrate of the mid and papillary dermis is associated with dermal edema. There may be leukocytoclasia but no evidence of vasculitis. 3, 4 Although the etiology is unknown, Sweet syndrome has been associated with a variety of autoimmune disorders and malignancies. 5 About 20% of cases occur with malignant diseases, mainly myeloid hemopathies. 6 The myelodysplastic syndromes constitute a broad spectrum of hematologic disorders in which the primary defect lies in the multipotent hematopoietic stem cell. Myelodysplastic syndromes are characterized by atypia of both the bone marrow and peripheral blood cells and pancytopenia, and they mainly affect older patients. They are classified in subgroups based on morphologic criteria, percentage of bone marrow myeloblasts, and cytogenetic and karyotypic abnormalities. 7 Transformation into acute myelogenous leukemia occurs in 6% to 37% of patients with myelodysplastic syndrome. 8 Sweet syndrome is commonly associated with myelodysplastic syndrome. 9, 10 In these cases, necrotic aspects and the presence of immature myeloid cells are reported. 11, 12 Recently, 2 cases of Sweet syndrome associated with myelodysplasia have been reported, with lymphocytic infiltrates as the initial feature. 13 Therefore, we revised the sequential clinical and histological data of 9 patients with Sweet syndrome associated with myelodysplasia.
REPORT OF CASES
Over a period of 10 years (1995-2005) , 70 patients with cutaneous disease and myelodysplastic syndrome were followed up in Hô pital Saint-Louis, Paris, France. Nine of these patients had chronic Sweet syn-drome. For these 9 patients, at the different times of followup, the distribution and occurrence of skin lesions, laboratory abnormalities, hematologic diagnosis, and treatment were reviewed ( Table 1) . Hematologic diagnoses were established on peripheral blood smears and bone marrow aspiration and then were subclassified according to the French-American-British (FAB) classification scheme. 7 For each patient, 3 to 7 skin biopsies had been performed. On these sequential biopsies, the analysis focused on the distribution of the infiltrates and their density. Cytological composition of the infiltrates was assessed, and their respective density in neutrophils, eosinophils, lymphocytes, macrophages, and atypical mononuclear cells was graded.
For immunohistochemical studies, representative sections were examined by the streptavidin-biotin peroxidase method, using appropriate positive and negative controls. Slides were processed on the automated immunostainer Nexes (Ventana, Tucson, Ariz). The antibodies used, their specificity, their source, and dilution are given in Table 2 .
CLINICAL FINDINGS
The 9 patients were men aged 55 to 72 years (median age, 64.5 years). The clinical features were similar in all patients (Table 1) . Clinical aspects of the recurrences were also similar over the course of their disease ( Figure 1A and C), with multiple flares of edematous erythematous plaques over the face, trunk, and arms. On the trunk, plaques had an annular configuration with sharply marked borders. Some of them extended and became confluent. On the limbs, plaques and purple nodules were observed in 8 cases, with pustules on plaques in cases 3, 4, and 7. Three patients had purpuric papules with vasculitis (cases 1-3). All 9 patients had fever, with arthralgia in cases 3, 4, 8, and 9 or episcleritis in case 8. Findings from laboratory tests showed an elevated erythrocyte sedimentation rate (all patients), leukopenia (cases 2 and 6), and anemia (case 1). The diagnosis of Sweet syndrome was initially proposed on clinical grounds. After analysis of the first results of the skin biopsies, subacute lupus erythematosus and Jessner lymphocytic infiltration were also discussed. In all 9 cases, the lesions resolved spontaneously and recurred. The course of the disease was characterized by multiple relapses with progressively reduced normal intervals. Auricular and nasal chondritis appeared in 4 patients (cases 1, 3, 5, and 8) about 3 years after the onset of skin disease. The diagnosis of relapsing polychondritis was made on clinical grounds and confirmed by cartilage biopsy findings showing necrosis of chondrocytes and vasculitis. There were no systemic manifestations of relapsing polychondritis in our patients.
Though bone marrow aspiration was initially normal in 2 patients (cases 1 and 6), all patients developed leukopenia and/or anemia and macrocytosis when dermatosis relapsed. A myelodysplastic syndrome was finally diagnosed in all patients, 2 to 7 years after the onset of their skin symptoms (median, 3.5 years). The subtypes were refractory anemia (cases 2-5), refractory anemia with blasts excess (case 1), and unclassified myelodysplasia (cases 6-9). Follow-up ranged from 3 to 10 years (median, 5.4 years). High-dose oral prednisone (60-80 mg/d) provided complete remission in all patients. However, the lesions worsened on tapering dosages, and 25 mg/d was necessary to control the disease. No significant benefit was obtained with hydroxychloroquine sulfate (200 mg twice a day), dapsone (100 mg/d), and colchicine (2 mg/ d). Six patients were treated with thalidomide (100 mg/d for about 3 months), leading to complete resolution of cutaneous disease in 4 patients. On discontinuation of the medication for mental confusion, deep venous thrombosis, or thrombotic microangiopathy, skin lesions recurred in 3 other patients. In all 9 patients, the myelodysplastic syndrome was controlled by transfusions (3 patients) and erythropoietin therapy (1 patient). There was no progression to acute myeloid leukemia (median follow-up of 30 months). One patient was lost to followup, and 1 patient is alive and receiving oral prednisone (20 mg/d). The 7 other patients died from sepsis or vascular complications 3 to 48 months (median, 26.5 months) after myelodysplasia was diagnosed. The duration of cutaneous disease before patients died ranged from 3 to 9 years (median, 5.5 years).
HISTOLOGICAL AND IMMUNOHISTOCHEMICAL FINDINGS
Forty sequential skin biopsy specimens were reviewed. For each patient, 3 to 7 biopsies were performed from 3 to 54 months. Two histological patterns, lymphocytic and neutrophilic, were observed. A review of the patients' files showed that in 7 cases, the lymphocytic pattern preceded the neutrophilic pattern. These 2 patterns are accordingly named "initial" and "late" Sweet syndrome in our patients (Figure 1B and D) . In the initial stage, 20 biopsy specimens from 7 patients (cases 1, 2, 4-6, 8, and 9) showed mononuclear infiltrates consistent with Jessner lymphocytic infiltrate, lupus erythematosus, or drugrelated eruption. The infiltrates were moderate to dense, located in the superficial and deep dermis (Figure 2A and B). Superficial edema was observed in most of the cases and epidermis was spared. The infiltrates were composed predominantly of lymphocytes, histiocytes, and atypical mononuclear cells with large, eccentric, elongated, twisted, or kidney-shaped basophilic or vesicular nuclei and eosinophilic cytoplasm. These cells were located around blood vessels or dispersed in edema. Find- In 2 patients (cases 3 and 7), initial biopsy specimens diagnosed as dermal lymphocytic infiltration were not available for review. These patients were referred to one of us for evaluation of lupus erythematosus that did not respond to conventional therapy.
In the late stage, 16 sequential biopsy specimens from 7 patients (cases 1-4, 6, 7, and 9) were examined 2 to 8 years after the onset of disease and showed neutrophilic infiltrates consistent with the diagnosis of Sweet syndrome. The infiltrates were dense to massive, predominantly or exclusively composed of polymorphonuclear neutrophils in 3 cases (cases 3, 7, and 9) and associated with lymphocytes or histiocytes in the other cases. Superficial edema was observed, but there was no vasculitis. In 5 patients (cases 1, 4, 6, 7, and 9), medium-sized mononuclear atypical cells with eccentric, kidney-shaped nuclei, similar to cells observed in initial biopsy specimens, were also found (Figure 3) , with the same immunohistochemical characteristics. In 2 patients (cases 5 and 8), no biopsies were performed in subsequent recurrences, and typical neutrophilic infiltrates were not observed.
Vasculitis was observed in 3 patients (cases 1-3), with relapsing polychondritis in 2 of them. In 5 patients (cases 1, 2, 4, 6, and 9), "initial" lymphocytic and "late" neutrophilic patterns were observed. In these patients, the composition of the infiltrates and their respective density in lymphocytes, neutrophils, and atypical mononuclear cells were compared at the onset of skin disease and the onset of myelodysplasia (Figure 4) , revealing that neutrophils were the predominating cells at the time of diagnosis of myelodysplasia.
COMMENT
Sweet syndrome was described in 1964 by Robert Douglas Sweet 2 as an "acute febrile neutrophilic dermatosis" with the following characteristics: pyrexia; neutrophilia; erythematous painful cutaneous plaques located ; ϩϩ, 10%-50%; and ϩϩϩ, 50%-100%). Categories are represented on the vertical scale by the median value for each category, except for "ϩ," which was placed at 10%. For each patient, T1 was the first biopsy performed at the onset of the skin disease; T2 was the biopsy performed at the time of diagnosis of myelodysplasia.
on the upper extremities, head, and neck; a dense dermal infiltrate of neutrophils; and a prompt response to corticosteroid therapy. All 9 patients we studied had criteria proposed for the diagnosis of Sweet syndrome. 14 They had both major criteria (clinical aspect of lesions and sequentially acquired neutrophilic infiltrate) and 3 minor criteria (fever, associated disease, and response to corticosteroid therapy). Sweet syndrome associated with myelodysplasia tended to be atypical. There is no sex predilection. Cutaneous lesions are more frequently vesicular, bullous, or even necrotic and ulcerative. 11 It may lack systemic features such as neutrophilia or fever. Our series confirms most of the atypical features reported in Sweet syndrome associated with myelodysplasia. All of our cases were men. They had recurrent flares of a florid eruption with fever. Tender plaques with a dusky red center and well-defined, sharply demarcated borders were localized on the trunk. When cutaneous lesions appeared, some patients had leukopenia or anemia with macrocytosis. However, findings from bone marrow aspiration initially performed in 2 patients were normal. Four patients had relapsing polychondritis 1 to 4 years after the onset of cutaneous lesions at the time of diagnosis of myelodysplasia in 2 patients. Although unexplained, the association of relapsing polychondritis and myelodysplasia is considered significant. 15 The only efficient treatment was corticosteroid therapy (prednisone), at 25 mg/d or more. Four patients had improvement with thalidomide therapy. Unfortunately, severe adverse effects were observed, and treatment was discontinued. The most important point was established by studying the results of sequential biopsies. In all 9 patients, the infiltrates were initially lymphocytic, and neutrophils were observed only after a mean of 4 years of evolution (range, 24-96 months). Lymphocytic infiltrates in the initial biopsy specimens were predominantly composed of T lymphocytes along with a CD68-positive monocytic population. In initial biopsy specimens, monocytic cells with kidney shape or vesicular nuclei and eosinophilic cytoplasm were observed, and the most striking finding was their strong reactivity for myeloperoxidase, a finding suggesting that these cells were immature myeloid cells, possibly precursors of neutrophils. In findings from sequential biopsies, 7 patients had neutrophilic infiltrates mixed with the same atypical mononuclear cells.
Sweet syndrome is associated with myelodysplastic syndromes or hematological malignancies in about 20% of cases. 6 Sweet syndrome occurs at onset or follows a myelodysplasia 9 and may herald a transformation into acute myeloid leukemia. 16 The recurrence of Sweet syndrome may coincide with or precede a hematological relapse. 6 No transformation into acute myeloid leukemia occurred in our cases. However, 7 of the 9 patients died in a follow-up period of 3 to 9 years, confirming the poor prognosis of Sweet syndrome associated with myelodysplasia. 17 Interestingly, cutaneous lesions clinically characteristic of Sweet syndrome, but with lymphocytic infiltrate and atypical mononuclear myeloperoxidase-positive cells, preceded myelodysplasia in all 9 cases.
Four other cases (4 men aged 56 to 79 years) of atypical Sweet syndrome associated with myelodysplasia have been reported. 13, 18, 19 Myelodysplastic syndrome occurred at the onset of cutaneous disease in 2 patients or followed it 3 years later in 1. In a series of 37 patients with Sweet syndrome who had undergone sequential biopsies, the initial lymphocytic stage was followed by neutrophilic and then histiocytic infiltrates. 20 Our findings confirm this view. However, an initial stage of lymphocytic infiltration preceding, for many years, neutrophilic infiltrates had never been recorded. Furthermore, in our patients, lymphocytes were accompanied with monocytic cells that strongly reacted to CD68 and myeloperoxidase.
Abundant histiocytes have already been reported in 2 series of 18 and 12 cases of Sweet syndrome. 21, 22 Unfortunately, myeloperoxidase expression was not studied.
In a recent series of 41 patients with Sweet syndrome, an immunoreactivity for CD15, CD45, CD68, and lysozyme was consistent with a monocytic-histiocytic profile. 23 Moreover, intense myeloperoxidase reactivity was detected in the histiocytic cells. The authors ruled out the possibility of acute or chronic myelogenous leukemia. All patients were treated with oral prednisone or nonsteroidal anti-inflammatory drugs. The cutaneous lesions resolved within a few days and did not recur. The authors concluded that some acute lesions of Sweet syndrome included immature myeloid cells and proposed to name these forms "histiocytoid Sweet syndrome." This variant of Sweet syndrome, concerning patients with an acute, nonrelapsing disease, without predominantly lymphocytic infiltrates and without myeloid hemopathy, appears to be different from our cases.
In our 9 cases, the concomitant presence of immature myeloid cells and mature polymorphonuclear neutrophils within the same lesion has already been reported. 12, 24, 25 The significance of this population of immature neutrophilic granulocytes in the skin is still discussed. 26 They can constitute the incipient presence of a specific leukemic infiltrate and can represent the welldifferentiated type of leukemia cutis. When cutaneous lesions are the initial presentation, an overt leukemia appeared a few months later in most patients. 27 The circulating immature myeloid cells may also be innocent bystanders recruited to the skin through an inflammatory reaction stimulated by the Sweet syndrome. The ability of immature myeloid cell precursors to migrate to the skin in myelogenous leukemia is well known. 28 Because blast cells recruited in the skin have the ability to differentiate to a morphologically and phenotypically heterogenous population including mature granulocytes, it can be suggested that immature myeloid cells admixed with neutrophils constitute a specific infiltrate. 29 The atypical cells of leukemia cutis might also develop into mature neutrophils of Sweet syndrome through therapyinduced differentiation either with G-CSF 25 or with alltrans retinoic acid. 24 Finally, neutrophils infiltrating the skin could also be clonally derived.
